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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 13 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the US Patent to Podhrasky #4,700,139 in view of the US Patent to Suzuki et al. 
#5,541,552 (Suzuki hereinafter). 

In terms of claim 13, Podhrasky teaches a method comprising the steps of 
energizing at least one transmitting coil with an AC voltage for transmitting a carrier 
signal to the object (see lines 26-28, col. 11) and receiving at least one of an essentially 
amplitude-modulated received signal and phase-modulated received signal resulting 
from the cattier signal by means of at least one receiving coil (see lines 29-30, col. 11 ), 
and demodulating the received signal (see lines 33-35, col. 11), said signals are 
differentiated to produce vectors that are indicative of the signal received by the 
receiving coil (see lines 45-50 in col. 1 1 ). 

Podhrasky teaches all of the claimed method steps as explained above, except 
for the use of a Fourier transformation in order to demodulate the signal, wherein said 
demodulation provides the calculation of magnitude and phase of the carrier signals. 
However, the use of Fourier transforms for the demodulation of carrier signals is well 
known in the art. For example, Suzuki teaches a method of demodulating a signal 
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conveyed by multiple carriers in which the sampled received signal is supplied to a fat 
Fourier transform circuit which then performs calculations to obtain phase information 
among the plurality of received carriers (see lines 12-17, col. 5). Fourier 
transformations provide the representation of a signal in the frequency domain (taken 
from its time domain). In the frequency domain, it's easier to predict the signal's 
frequency response and behavior. It would have been obvious to one of ordinary skill in 
the art, to use the teachings of Fourier transformations in demodulating schemes, such 
as that described by Suzuki, to use Fast Fourier in the demodulating step of Podhrasky, 
since Fourier transformations allow the system to manipulate the signal while in its 
frequency domain which, as explained above, are far easier to work with compared to 
untransformed (time domain) signals. 

As to claim 18, Suzuki teaches the method of demodulation as explained in 
terms of claim 13, where the signal received is sampled at a minimum of four points 
according to Table 1 shown in lines 6-18 of column 3. That is, the system records data 

of the signal at four points (—radians ,— radians , — —radians and — —radians ). Then, 
4 4 4 4 

as explained in lines 21-23, col. 5, the value at each phase is used in the demodulation 

method. 

3. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Podhrasky in view of Suzuki as applied to claim 1 3 above, further in view of the US 
Patent to Weaver et al. #5,786,696 (Weaver hereinafter) and further in view of the US 
Patent to Davarian #4,675,880. 
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In terms of claim 23, Podhrasky shows in Figure 4, an apparatus for locating a 
metallic comprising a transmitting coil (14) energized with an AC voltage (sinusoidal 
signal provided by oscillator 12), a receiving coil (20) for receiving a signal which is then 
demodulated by demodulating means (16). Podhrasky anticipates all of the claimed 
elements as discussed above except for the demodulating means (16) being configured 
to use a Fourier transformation method. In fact, it appears that the demodulator in 
Podhrasky uses synchronous standard demodulation (through means 16 in Figure 3) 
instead of using a Fourier transformation method as claimed. However, the use of 
Fourier transforms for the demodulation of carrier signals is well known in the art. For 
example, Suzuki teaches a method of demodulating a signal conveyed by multiple 
carriers in which the sampled received signal is supplied to a fast Fourier transform 
circuit which then performs calculations to obtain phase information among the plurality 
of received carriers (see lines 12-17, col. 5). Fourier transformations provide the 
representation of a signal in the frequency domain (taken from its time domain). In the 
frequency domain, it's easier to predict the signal's frequency response and behavior. It 
would have been obvious to one of ordinary skill in the art, to use the teachings of 
Fourier transformations in demodulating schemes, such as that described by Suzuki, to 
use Fast Fourier in the demodulating step of Podhrasky, since Fourier transformations 
allow the system to manipulate the signal while in its frequency domain which, as 
explained above, are far easier to work with compared to untransformed (time domain) 
signals. 
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Also Podhrasky does not teach an analog-to-digital converter. The use of such 
converters however, is well known in the art. For example, Weaver shows in Figure 4, a 
system for the detection of metals that converts an analog signal received by a detector 
coil (100) into a digital signal (using analog-to-digital converter 1 12) so that the system 
may work using digitalized signals instead of analog signals. The advantages of using 
such digitalization of signals are well known in the art. For instance, Davarian teaches a 
method of processing signals using analog and digital schemes. Davarian teaches that 
an advantage of using digital techniques over analog techniques is the better control of 
the spectral null of a processed signal as well as a better extraction of the calibration of 
a received signal (signal under processing) before demodulation (see lines 43-51 in col. 
8). It would have been obvious to one of ordinary skill in the art at the time the invention 
was made, based on the advantages of digital techniques as disclosed by Davarian, to 
include an Analog-to-Digital converter as taught by Weaver, in the device of Podhrasky 
in order to allow the system to work with a digital scheme and thus attain better control 
of the received signal. Finally, Weaver shows in Figure 1 , a housing onto which all 
elements including coils, the processing unit and the converter is to be housed. 

4. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Podhrasky in view of Suzuki as applied to claim 1 3 above, further in view of the US 
Patent to Payne #4,1 10,679 and further in view of Davarian. 

In terms of claim 20, Podhrasky in view of Suzuki teach the claimed method 
except for the step of filtering the received signal at the second coil before the step of 
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demodulation takes place. The practice of filtering of signals is well known in the art 
however. For example, Payne shows in Figure 1 , a metal detector which uses a first 
coil (20) to transmit a signal and second coil (22) to receive a response which is then 
filtered by a low pass filter (28) before it is sampled and demodulated by means 30 and 
18 respectively. By doing so, the system ensures that unneeded signals in the high 
frequency range are not analyzed (sampled and demodulated) by the system, which 
prevents the waste of systems' resources and hence, allows the system to perform 
more efficiently. It would have been obvious to one of ordinary skill in the art, at the 
time the invention was made, to use the teaching of filtering pre-demodulation, as 
taught by Payne to include a filtering system in the method of Podhrasky, in order to 
prevent the unnecessary processing of unwanted signals which frequencies are too 
high or too low to be of any use to the system, thus ensuring the efficient use of the 
system's resources. It must be noted that at least the those harmonics produced at the 
filtered high frequencies are also eliminated since the Low-pass filter prevents such high 
frequencies from being further appearing in the system. 

Payne does not teach the filter to be a digital filter (it appears the filter used in 
Figure 1 is of the analog type). However, the advantages of using digital techniques 
over analog techniques are well known in the art. For instance, Davarian teaches a 
method of processing signals using analog and digital schemes. Davarian teaches that 
an advantage of using digital techniques over analog techniques is the better control of 
the spectral null of a processed signal as well as a better extraction of the calibration of 
a received signal (signal under processing) before demodulation (see lines 43-51 in col. 
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8). It would have been obvious to one of ordinary skill in the art at the time the invention 
was made, based on the advantages of digital techniques as disclosed by Davarian, to 
perform the filtering in Payne's system through a digital scheme, in order to attain better 
control of the filtered signal. 

Allowable Subject Matter 

5. Claims 14-17, 19 and 21-22 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

In terms of claim 14, the prior art of record does not teach alone or in 
combination a method for locating a metallic object including the step of multiple 
demodulation of the received signal, wherein said calculating step also comprises 
calculating a spectrum when the at least one of the associated magnitude value and 
phase values are calculated for frequencies of the carrier signal, in combination with all 
other elements in claim 14 . 

As to claims 15-17, the claims are allowed as they further limit allowed claim 14. 

In terms of claim 19, the prior art of record does not teach alone or in 
combination a method for locating a metallic object wherein intermittent data acquisition 
is performed with less than 1 sample being detected and processed per full wave of the 
carrier signal, in combination with all other elements in claim 19 . 

In terms of claim 21, the prior art of record does not teach alone or in 
combination a method for locating a metallic object wherein the digital filtering is 
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provided for the demodulated signal using a mathematically assigned digital low-pass 
filter that has a width that is varied as a function of the number of digitally determined 
measured values being fed to a respective Fourier or wavelet transformation, in 
combination with all other elements in claim 21 . 

As to claim 22, the claims are allowed as they further limit allowed claim 21 . 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 



Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 



Doosrssent Number 
Number -Kind Code 
e.g. 0500004 A i 


Date 


Name 


Ciassi&s-tKSP 


4/342,380 


| 07-1930 


Candy, Sruce H. 




5,525,90? 




Frazier. Laurence PA. 


\ 324/534 




| 11-1974 






4 ; 322,6S3 


| 03-1982 






4,232,38? 


j 10-1S30 




324 236 


4,?55,?53 


j 07-1988 


Cherrs. EsTgrrsin 3. 


\ 324/23? 


6,583,625 


| 06-2Q03 


Castse, Jonathan 





7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard Isla-Rodas whose telephone number is (571) 
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272-5056. The examiner can normally be reached on Monday through Friday 8 am to 
4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ha Nguyen can be reached on (571) 272-1678. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Richard Isla-Rodas 
February 29, 2008 

/Ha T. Nguyen/ 

Supervisory Patent Examiner, Art Unit 2829 



